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peMOMT* 06C«AHOA KOAOMHW M cner yeejiMMe- 

km* yCTOAsMtocm niitcmpcn AeftCTtnto cmm- 
HanuiMX yeMAMA npit A«np«ccK»x. 
npeiwuMiotMHX 8-9 MfU. A*» *wo noaie 
ycrtHOtiM ■ MtcTe Ae^em nepeoro npoA<vi b- 
mo ro+pttpoeaHMoro rwecTwpx ycTaHaemtaa- 
xn BTOpoft. npnneM nopMMCTp •Toporo 
ruiftCTwpa suOMptior mmwoimm nepMMeTpa 
nepeoro nnacrwpii. a nepuMOTp nepeoro aw- 

6HpMT M6MMIIMM n«pHM6Tp« 06c*AH0fl KO- 
flOHMU. Aammy ■Toporo yCTttU»AMM€MOrO 
ruecTupe ByoMpaxrroonwttieA a»*hw nepaoro 
Hi MiUMMNy. Bonbtuyio paoonero xoai rw 
pae m aMjc xo ft AOPHttpyiottiaA renoex* nepeA 
ycTAHOtxoa tToporo nMcrwpa oahm to ero 
topuoe CMetuaxn othochtmwhotopu* nepto- 
ro w •eauwwny p*6oHero xoju rnAP*emr«e- 

CXOft AOPMMpyKHUeA WOWM t K»np«ftAeMMH. 

npoTMMfionoxNOM H«np»MCHHio pa6o*ero 
xoa> AOpMMpyioiueft roiioixM. 
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H3o6pereKwe oimocmtch k p*MOMTy mc- 
ruiytrauMOHHWx. Mtfxemenwiyx m Apyn« 
ckmxhm. 6o*ee who k ■occrsMCMMieHMn rtp- 

MeTMMHOCTM06C«AHWX KOAOHH MCTa/lMfHCCK*- 
MM WlBCTWpi MML 

Ue*M0 M306p«TCMMS IMMTCI nOlUUit- 
MM* >^teXTM»MOCTM peMOMT* o5C*AHOft XO- 
AOMMU M CW y«*flMNtMM» yCTOMHMftOtTM 
HilMTIipeA A6ACT1MI0 CMMMiOtttMX 

now Aenpeccnax. npeewuiaauftiMX 8-9 Mrte. 
Cnoeoft ocymecreiiaeTca cwyichuhm 06- 



B CxaaxMMy cnycxeiOT nepauA npoAO^w- 

HO rO^PMpOMMMUW IUI»CTMpfc nepMMTrpOM, 
OOAVUIMM fM)DMM6Tp* 06C1AHOA KOAOMHW, AO* 

craeamoT ero « Mecry Ae^exra o6c«ahoA ««^ 



aohhw m ycraHX^KMCT • jtom Mecre npMxea- 
TMtM rMApaiAMHecxoA flopMMpyweM roiio- 
■km. 3rr«M x Mecry Ae^exra cnycxaiOT *TOpo« 
npOAMWO ro^pMpoaaMHWM rutacrypw nepw- 
MeTpoti, Men^uiMM nepMMerpa nepaoro ycra- 
MaaiuiaaeMoro ruiacmpa. m aammoa. OoiibiiteA 
AMtMtf nepaoro yxraMaaAMaaeMoro niiacTwpx, 
Ma aefiMNMMy, Oojtwuiyo paOosero xoai cha- 
paammcxoA AOpmipyotiie* ronoaxM. OepcA 
ycranoaxoM aToporo nAacrupa oamh ms ero 
TOpuoa CMamator otHOCMTeiikHO topm nepao- 
ro nnacTwpa m« aeMMMMMy paoonero xoa* w 
paaaM^iecxon AopMMpyiouieA roiioaxM a 
Kanpaa*eH*M. npomaonoAOXHOM Minpaa/ie- 
hmio paCosero xoai rnAP»w*wccxoA aophm- 
pyiouiaA roAoaxM. a wcm npo*o»OA«T ycta- 
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Hoaxy aroporo nAacrupa ihiwcct c nepav* 
m noflMUM nepecpwTMeM nepaoro natpyCxa no 
ace* ero ammo. 

OnuT CBHAeTCflbCTvytT. hto npM pewowre 
ttAOHH 140, 146, 1 68 m 1 78 mm npH noAyne hkm 

TOHHOA MH^OpMlUMlf O AiACTBMTeAUtOM I*- 
pMMtTpd BKyrptHMtA noaepXHOCTM KOAOMHU 

(nocaMMMji tuMoptrraiui nopMMorpa. wmept- 
mka npn cnycxe TpyO a cxea wMHy Ann axcne- 

pHMtmra) OOTKMaAfcHUM fllA*«TOI HlTir S t 

mm no AMSMtrpy mam 3 mm no nepMMerpy, to 
ten rWW+3, B atom tayw oceeoe ycM- 

HMg M flWHHt » OH«MHW AOpHl npM ycra- 

hoik* n/iacTwp* KaxoAjrrcA e pexoMtHAyeMm 
npqpnax, aoctmtmtca hiaoxmm repMCTMH- 

MOCTk, 

npM MCftOJIUOUHMM flpOMJtOACTMMHOfl 
MH^OpMaUMM O TOJItHMMO CTtHKM TpyGU ■ MM* 
TOpUJIf POMOHTO petCOMtHAytTCS npMMMMATW 

BOAfcUlMHCTOO TpyO COTJIOCMO MMOfOHttC- 
ACHHUM MMftpjM MMOIOT ASACTtMT&AWMWt 
•M6IUMMA M OCOOOMHO OMyfpOMMMA AHWtTfMI 
npM0im3MT€AkHO HJ 1 MM OOJIMDO HOMMMAAV* 
HUX 3M*HeHMft« HTO HaXOAMTCA ■ npeACAAX M ■ 

cooroercTftMM c AonycMMM no roCTy. KpoMe 
toto. pa6oTa c 4* KTM*ecK*M mat* row • npcAe- 

AAX+6 MM artOAMQ npMOMJtCMO M MO ftUMSMT 

npeowui6MM« aohyctmmwx Herpyaox. 

flocae ycTOMOBKM nepaoro naacTtipa 

•MyrpOMMMfc AMSMOTp dfm M MOpMMOTp n#N co- 
OTMTCTMMMO COCTaOJUItOT 

dtMi • tftmji -2d m (Ui • 8: 
n»Mi -x{d*« - 2 4HW - 18. 
CHwraji, hto catAOMtt* o Omi nn W |,i«* 
xo onMpatOTc* mo npoMaoOACrooHityto aocy- 
MOMTai|Mto (d*t« m fWO* A*« ynacTxa 
AtoAMoro napaxpuTMa comacMO matoa*m 
aw 6MpotOT axaM aa mmthuA ahomctp BMeuine* 
noaopxMocTM da m nepMMorp nx aroporo n*a~ 
crwpa 

da - dtMi ♦ 2 - <W«- 8* 2 • <W«-4: 
(h - fVn ♦ ^Hmmi - 18-6-fW- 12. 
TaxMM oOpaaoM, npn ew6ope nepaoro m 
aroporo nAacrwpe* pexoMeHAyercA npMHM- 
uarv fit - rw ♦ 8 m fl* - Cluu- 12 (npn 6 • 

B aHtHOMMM rh Moryr 5wrt omccomii xop- 
petcTMau no peay*vraraM ycranoacM nepaoro 
ruiacTupa. Ecam ycmamo mo AopMMpynme* ro- 
Aoaxa npM ero pacuiMpeMMM oxaxeTt* aManw- 

TClkHO MMXCa HOpMAAfcHOrO (14-18 t) - OpMJ- 

Mas roro. hit AeAcTBHTaAbMoe f1 M .s Coamuo, 
Hi CAOAyoT awOpaTh yaeAMHOMMUM Ha 2-8 mm 
copaSMOpHO creneMM yMemuiOMMa AeAcian* 
toamioA oceao* cmau. ocam yCMAMa OKaMBTCa 

aUUtt MOPMM, CIS CACAytT yKBMWUMTk COOT- 

aoTCTayiouiMM o8pasoM. 



Tskmm o6paaoM. a MopaaeMCTay n t > 
>n w .i > fb yMftCTKu oicAyioiUMC aoroakc* 
mm»: 

ni-n«. J »>6;rh-n»i.^-i2 ±(2-5). 

5 AAMxy napaoro rviacTwpa au6npaiOT raa, 
ktoCu nepeKputv AO^err c AOcratOHMUM ne- 
poxAocTOM aaepx w ommj (-? 1 .8-2,5 m). Boamsm- 
ny napaxAtcra CAtAyov aw6MpaT¥ a yaa* 
aaMHUx npeAOAax, yaeAMSMaaa mam yMOHwuiaa 

10 am a aaaMCMMOcni or crentHM AocroaapHO- 

CTM MM^OpMaitMM O P03M«P0 M M8CTO AO^CKTa. 

Aamko aroporo nAacrwpA nptmp/* acero aoa- 

MHM COOraOTCTBOMTfc C SamCOM ArtMHO ac- 
4atrrHoA nacTM koaohhu m napoapuaaTw coot- 

15 aoTCTaytoupdi ysacTOx nepaoro nAacrupa. 

CMMTaa, hto nepawA nnacmp^ ycraMoa- 
aen a TpeOycMOM mocto m oSecneneMO 3«aam- 
Moa napeapwTMo Ae^ecra c napexAecTOM no 
AAMMt. npM auOope paaMepoa m cxomu ycra- 

20 NoaxM BToporo miacTvpa eoiMOxny CAeAyx> 
mne aapMaHru. TexHOAonia ycTaHoaut nnac- 
rwpa axAtOHaeT TpM arena: pacttiMpeHMe Ma- 
HaAkMoro ynacrxa Arm aauenaeMMa n/tacTupa 

C OBCAAHOA KOAOHKOA n/TftM aTXfMaJHMN AO" 

25 pHMpytomeA roAoaxM noA AeaAenMeM ruAPO- 
AQMXparOM mo aeAMHMHy ero xoab -1,5 m npn 
yoepateMMM nAacTwpa or oceaoro CMetiieHMa 
ynopOM ycrpoAcTaa; pacutMpeHMe ocnoaMoro 
ynecTxe naacTupA npoTamaaMMeM AOpMMpyar- 

30 uieAroAoa«M(o8wHMo8eaAaaAeMMa)TaAaao(i 
occreMOM, naacTupw npn aroM paarpyxaerea 
or oceaoro aoiAeAcrana roeoexM nepea ma* 

HAAMfWA paCUIMpeM MM A ynaCTOft HO XOAOMMyi 

aenpeccoaxa pacimtpeMHoro neacrupa mho- 
35 roxparMWM npoxoAOM AOpHwpyiouteA ronoexM 
noAAaaAeMMeM. 

OnacMOcrw CMeuieHMa naacTwpa no ko- 
aommo aoaHMxaeT ma otopom arane ycraMoaxM 
M3-aa m eAocTar oh Horo MuenAOMMa HasaAkNo- 
40 ro pacwMpeHHoro ysaciM, HanpnMep npn 
aHAHMTeAWHOM HecooTaeTcr*** Hirnroa. RpM 
MeAOcraroNHOM mam o^tiMMaTeAkHOM narara 
MaHaaMiwA ynacrox nocAe paeuiMpeHMa mo- 

MOT 6WTfc MCAOCTeTOSMO npHXUT X KOAOMMO. 

45 npM 6OAWUI0M MaOuTOHMOM Mdtare rMAPOAQM- 
apar npM soaahhom AaaAenMM Moacer aTXMyrk 
roAoaxy a naacTupw na MeaMa«iMTeAkHyx) 
Ham caoero xoa«. 

BropoA rmacTwpw aunoAHaeTca c nepn- 

50 MerpoM corAACMO pexoMeHAAitHM. aamma npM* 
MMMaerca a eooTaeTcraMM c aamhoA nepaoro 
nAACTupa natoc 1.5-2.0 m. HpM cnycxe hmx- 
hmm xoHeu pacnoAarax>T ha 15-2.0 m hmaco 
ropua nepaoro fiAacTup*. J\mj\%% - paCuiMpe- 

55 mmo HesaAwnoro ynacixa c peerpyaxoA aepx- 
nero ropua nAacrwpa a ynop Aopna. aareM 
nporamaaHMe AopHMpytomeft roAoaxM 6es 
AaaAAMMa -* pacuiMpenMe oCHoanoM nacrM m 
sanpeccoava nAacrwpa a HoexoAfcxo npoxo- 
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motd BToeoro iwuctum h. ymictk. mm top- ho* kmohmu A*yx npowwiwHO rtxpp»»po«»w- 
S?cwho« Tmohmu fW m ptc^HpoH^ npo- ycr.HO.xy wwuitcr H npHXUTMC x o6c*amo« 

im6ow«in.«e« M.px AO YC*/i*A npM a«»P»cc.mx. np«xwmix3m« 8- 
V"^? ^^^^VsSwIh hjamihw* rtAKTup. •uOmp.dt 6ojwui« iwpMMerp. p* 

"^".L^r,- 20 nwiMMoro n..ctup., « AHMHy .Toporo 

™«cn,p. h.^.. «w .._ IW" S££^So^p3n W ycr.HoIxo* 



flopHHpy^^^^J^.^ K 2e?S;^S!S.o!SS JSpS.ow 
hcmwhut cmrMAHociK flMCTMpb r.p«m»- ^Bowii mju nwSiMiwiexoft AopNMpyx>- 
np..MU».X)u^en«^HO ^p^a^Tp^ro xoa. n«p.* 



COCT..MT«Ah M JI..XO.M ml fl»iMM 

PW.xtop M.Ulyi.*>. TwpwMJtopr^r^ Koppoxrop M.fl e MH«« 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = P^str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pj = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter Pin are 
respectively 

dinl 88 din.str. - 25 = diastr. - 6; 
Pinl = *(din.str. - 25) = Piastr. - 18. 

Assuming that the information about dini and Pmi also is based on the manufacturer's 
documentation (diastr. and Piastr.)* f° r * e section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 = <*inl + 2 = diastr. -6 + 2 = diastr. - 4; 

P2 = Pinl + 6 « Piastr. -18-6 = Piastr. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin.str. + 6 and P 2 - Piastr. - 12 (for 5 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Piastr. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin.str. > p 2 : 
Pi - Pin.str. + 6; P 2 = p in.str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1.5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin. s tr., expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 - Pint = Pin-str. - 12 - Pin. str . + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that y 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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